The immunosuppressive effect of Wharton's jelly stromal cells depends on the timing of their licensing and on lymphocyte activation.
Mesenchymal stromal cells (MSC) have been proven to have potent immunosuppressive action and hence have been proposed for the treatment of severe Graft Versus Host Disease. However, in most models, MSC were added at the same time of lymphocyte stimulation, which is quite different from what occurs in vivo. To investigate how the timing of lymphocyte activation and the exposure to activation-related cytokines (licensing) can influence the immunosuppressive action of Wharton's jelly stromal cells (WJSC). WJSC, licensed or not with activation-related cytokines, were added lymphocytes the same time or 24 hours after their stimulation with phytohaemoagglutinin. Proliferation of lymphocytes and cytokines production was measured after three days co-culture. Lymphocytes stimulated in the presence of WJSC displayed a dramatic decrease in proliferation and production of cytokines, in spite of normal expression of activation markers. The suppression was weakened when targeted lymphocytes were seperated by a membrane and partially rescued by the addition of exogenous l-tryptophan, suggesting a major role for indoleamine 2,3-dioxigenase with a probable paracrine effect. Licensing of WJSC increased the immunosuppressive effect, in both contact and non-contact settings. The timing of WJSC licensing was crucial for the immunosuppressive action. Lymphocytes pre-stimulated alone for 24 h, and added afterwards to non-licensed WJSC, showed normal or even increased proliferation. On the other hand, their proliferation was strongly inhibited by licensed WJSC. WJSC have a potent immunosuppressive function best realized with direct contact, and increased by licensing signals before and during lymphocyte stimulation. Our results could contribute to the set up of new WJSC-based therapies for severe autoimmuno disorders.